: SDS-PAGE analysis of purified aconitases, homoaconitases and homoisocitrate dehydrogenase. Figure S2 : Growth analysis of A. fumigatus and S. cerevisiae homoisocitrate dehydrogenase mutants Figure S3 : Growth analysis of S. cerevisiae aconitase mutants and complemented strains on solid media in the presence and absence of lysine and glutamate. Table S1 : Half time of inactivation of iron-sulphur cluster containing aconitases and homoaconitases. Table S2 : A. fumigatus and S. cerevisiae strains used in this study. Table S3 : Oligonucleotides used in this study. Table S4 : Accession numbers of protein sequences used for phylogenentic analysis. Figure S1 : SDS-PAGE analysis of purified aconitases, homoaconitases and homoisocitrate dehydrogenase. A. fumigatus wild type (WT), homoisocitrate dehydrogenase deletion mutant (lysB) and homocitrate synthase deletion mutant (hcsA) were grown for four days on glucose containing medium with (G50/Lys) and without (G50) lysine addition. All strains show the same growth morphology in the presence of lysine. In the absence of lysine wild-type growth is unaffected, whereas a homocitrate synthase mutant is unable to grow. Growth of the homoisocitrate dehydrogenase mutants is strongly retarded, but after prolonged incubation a small colony is formed pointing to the existence of another enzyme that can partially take over the function of LysB. B: Complementation of a S. cerevisiae homoisocitrate dehydrogenase (lys12) mutant with the A. fumigatus lysB gene. S. cerevisiae wild type (WT), lys12 deletion mutant (lys12), a lys12 mutant carrying the A. fumigatus lysB gene under control of the galactose inducible GAL1 promoter on the pYES plasmid (comp AflysB) and a lys12 mutant complemented with the LYS12 gene (comp LYS12) were sequentially diluted and spotted on various agar plates. All strains grow at similar rates on YPD medium or minimal medium supplemented with lysine. In the absence of lysine the A. fumigatus lysB gene complements the lys12 phenotype when galactose is used for induction of the GAL1 promoter. Fig. 4 from the main manuscript and depicts all S. cerevisiae aconitase mutant and complemented strains constructed and tested in this study. WT = wild type; aco1 = aco1 deletion mutant; aco2 = aco2 deletion mutant; aco1/aco2 = mutant deleted in the aco1 and aco2 gene; cACO1 and cACO2 = complementation of aco1/aco2 with S. cerevisiae ACO1 and ACO2, respectively; pACO1AfacoA and pACO1AfacoB = complementation of aco1/aco2 with A. fumigatus acoA and acoB under the control of the S. cerevisiae ACO1 promoter; pACO2AfacoA and pACO2AfacoB = complementation of aco1/aco2 with A. fumigatus acoA and acoB under the control of the S. cerevisiae ACO2 promoter; pACO1AnacoA and pACO1AnacoB = complementation of aco1/aco2 with A. nidulans acoA and acoB under the control of the S. cerevisiae ACO1 promoter. The following media were used: YPD medium; glucose medium supplemented with lysine and glutamate (+Lys +Glu); glucose medium without lysine but with glutamate (-Lys); glucose medium without glutamate but with lysine (-Glu); glucose medium without lysine and without glutamate (-Lys -Glu). Growth phenotypes are identical to those in liquid media shown in Fig.  4 . In addition, complementation under control of the ACO2 promoter is less well pronounced than under control of the ACO1 promoter, which is in agreement with lower gene expression of ACO2 as depicted in Fig. 5 in the main manuscript. Additionally, aconitase A, but not aconitase B from A. nidulans partially complements amino acid auxotrophies of the aco1/aco2 mutant, although complementation is less well pronounced than with A. fumigatus acoA. . Transformation of protoplasts was performed as previously described (Weidner et al., 1998) and transformants were selected on AMM-glucose medium supplemented with 0.6 M KCl, 5 mM lysine and 240 µg ml -1 hygromycin B. Transformants were checked for lysine auxotrophy and gene deletion was confirmed by Southern analysis (Southern, 1975) . For the lysB deletion EcoRV restricted genomic DNA was blotted on a nylon membrane and hybridised with a digoxigenin-labelled probe directed against the upstream region of the lysB gene. Deletion of acoB was verified from SalI restricted genomic DNA and detection using a probe directed against the acoB downstream region. The probes were generated by PCR with oligonucleotides P21 + P22 and P27 + P28. Bands were visualised using the chemiluminescence substrate CDP-Star as recommended by the manufacturer (Roche Diagnostics GmbH, Mannheim, Germany).
Detailed description of cloning procedures and strain constructions Supplementary references

Complementation of S. cerevisiae lys12 mutant with the A. fumigatus lysB gene
To investigate the function of A. fumigatus homoisocitrate dehydrogenase lysB gene, a complementation approach of a S. cerevisiae lys12 mutant was used. The lysB gene was amplified with Phusion polymerase from A. fumigatus cDNA using sequence specific oligonucleotides P29 and P30. Since the lysB gene from A. fumigatus lacked a mitochondrial import sequence, oligonucleotide P29 contained an in frame sequence coding for the mitochondrial import sequence from S. cerevisiae Lys12p. The resulting PCR fragment was cloned into pJET1.2, excised with SacI and NotI and cloned into a previously restricted pYES2 vector (Invitrogen GmbH) for gene expression under control of the GAL1 promoter.
As a complementation control, the LYS12 gene was amplified from genomic DNA of S. cerevisiae strain CLIB334 using oligonucleotides P31 and P32. The fragment was subcloned into pJET1.2, excised with BamHI and NotI and subcloned into the pYES2 vector. Constructs were transferred to the S. cerevisiae lys12 mutant Y01485 by heat shock transformation (Yeast Protocols Handbook (March 2001) and transformants were selected on the basis of uracil prototrophy. Several independent transformants were checked for complementation of the lysine auxotrophic phenotype on galactose containing agar plates.
Generation of a S. cerevisiae aco1/aco2 double deletion mutant
To generate an aco1/aco2 double deletion mutant, the aco1 mutant Y05212 was selected as parental strain. As auxotrophic marker for transformation the URA3 gene was used. The URA3 gene was amplified from pYES2 with oligonucleotides P33 and P34 that contained flanking regions of the ACO2 upstream and downstream locus. The PCR fragment was used for heat-shock transformation of strain Y05212 and transformants were selected on the basis of uracil prototrophy. Genomic DNA was isolated from independent transformants and checked by Southern blot analysis. The digoxygenin labelled probe directed against the 5' upstream region of ACO2 was amplified with GoTaq polymerase (Promega GmbH, Mannheim, Germany) using oligonucleotides P35 and P36. Southern blots were hybridised and developed as recommended by the manufacturer of the chemiluminescent dye CDPstar (Roche Diagnostics GmbH).
In locus replacement of the A. fumigatus acoA promoter by the xylP promoter from P. chrysogenum To exchange the native A. fumigatus acoA promoter with the xylose inducible xylP promoter from P. chrysogenum the following PCR fragments were generated: (i) A 642 bp fragment of the acoA 5' upstream region (position 1497 -855 relative to the ATG start codon) was amplified from genomic DNA of A. fumigatus strain CBS144.89 with oligonucleotides P95 and P96. The resulting fragment contained a 5' HindIII restriction site and a 3' NotI restriction site followed by an overlap to the 5' region of the P. chrysogenum xylP promoter.
(ii) A 1162 bp xylP promoter fragment (including the ATG start codon) was amplified from genomic DNA of P. chrysogenum strain 844 (DSMZ Braunschweig, Germany) with oligonucleotides P97 and P98. The resulting fragment contained a 5' NotI restriction site followed by an overlap to the acoA upstream fragment. At its 3' end the fragment was complementary to the 5' coding region of the acoA gene. (iii) The first 1161 bp of the acoA coding region were amplified with oligonucleotides P99 and P100 from A. fumigatus genomic DNA. The 5' oligonucleotide contained an overlap to the 3' end of the xylP promoter. The 5' oligonucleotide included a natural HindIII restriction site of the acoA gene. The xylP promoter was fused by PCR with the acoA coding region using oligonucleotides P98 and P100 resulting in fragment pxylP:acoA code . Subsequently, this fragment was fused by PCR with the acoA upstream region using oligonucleotides P95 and P100 resulting in acoA up :pxylP:acoA code . This PCR fragment was cloned into the pJET1.2 cloning vector, excised by HindIII restriction and subcloned into the HindIII restricted pUC19 vector. The
NotI restriction site introduced between the fusion of acoA up and pxylP was used to linearise the plasmid and the NotI restricted ptrA cassette from plasmid ptrA(Not)-pJet (Fleck & Brock, 2010) was introduced resulting in fragment acoA up :ptrA:pxylP:acoA code . This fragment was released by HindIII restriction from the pUC19 vector, gel purified and used for transformation of the A. fumigatus akuB strain. Transformants were regenerated on osmotically stabilised xylose containing minimal medium with 0.1 µg/ml pyrithiamine. After several rounds of purification genomic DNA was isolated and used for PCR and Southern blot analysis. PCR analyses were performed with oligonucleotides P99 and P102 to confirm an intact acoA gene and oligonucleotides P101 and P102 to confirm the xylP promoter exchange at the acoA locus. For Southern analyses a digoxygenin-labelled probe was generated with oligonucleotides P99 and P100 amplifying the 5' coding region of the acoA gene. For fragment size analyses XhoI and EcoRI digests were made from genomic DNA of the parental strain and transformants.
Generation of the 2 µm plasmid pYES_HIS3
To complement the S. cerevisiae aco1/aco2 double deletion mutant with aconitases from Aspergilli, a 2 µm plasmid with the HIS3 gene as auxotrophic marker was required.
Therefore, a replacement of URA3 from pYES2 with S. cerevisiae HIS3 was performed. HIS3 was amplified from genomic DNA of strain CLIB334 using oligonucleotides P37 and P38 that contained flanking regions of the URA3 gene in the pYES2 vector. A transformation of strain Y00000 was performed by using a mixture of the pYES2 vector with the PCR product containing the entire HIS3 gene. Transformants were selected by histidine prototrophy.
Plasmids were reisolated from transformants, amplified in E. coli DH5 and checked by restriction analysis and re-transformation of various histidine auxotrophic yeast strains. The resulting vector was named pYES_HIS3.
Complementation of the S. cerevisiae aco1/aco2 double deletion mutant with Aspergillus aconitase genes For complementation of the aco1/aco2 double deletion mutant with A. fumigatus aconitases the aconitase acoA was amplified from cDNA and acoB from gDNA using oligonucleotides P39 + P40 and P41 + P42, respectively. During amplification the original mitochondrial import sequences of acoA and acoB was replaced by the mitochondrial import sequence from S. cerevisiae ACO1 that was encoded on oligonucleotides P39 and P41. PCR products were cloned into pJET1.2, excised with BamHI and NotI and subcloned in the previously restricted pYES_HIS3 vector. Subsequently, the GAL1 promoter in the resulting plasmids comp_AcoA_pYES_HIS3 and comp_AcoB_pYES_HIS3 was replaced with the S. cerevisiae ACO1 promoter. Approximately 800 bp of the ACO1 promoter region were amplified with oligonucleotides P45 and P46 that contained flanking regions of the pYES2 vector and the mitochondrial import sequence of ACO1, respectively. The PCR product was mixed with the respective BamHI restricted plasmids comp_AcoA_pYES_HIS3 or comp_AcoB_pYES_HIS3 and used for transformation of the S. cerevisiae aco1/aco2 double deletion mutant. Plasmids were reisolated from resulting strains pACO1:AfacoA pYES_HIS3 and pACO1:AfacoB pYES_HIS3, amplified in E. coli and checked by restriction analyses. For expressing both A.
fumigatus aconitases under control of the ACO2 promoter and the A. nidulans aconitases under control of the ACO1 promoter the strategy for plasmid construction was simplified.
PCR products were generated that contained the respective promoter with overlap to the region upstream of the GAL1 promoter in pYES_HIS3 and overlap to the desired aconitase.
Additionally, the aconitase of interest was PCR amplified with oligonucleotides overlapping to the desired promoter and to the multiple cloning site of pYES_HIS3. For each plasmid construction the two corresponding PCR products were mixed with BamHI and EcoRI restricted pYES_HIS3 and used for transformation of the aco1/aco2 double deletion mutant.
The following pairs of PCR products were generated: construction of pACO2:AfacoA pYES_HIS3 = P47 + P48 and P49 + P50; construction of pACO2:AfacoB pYES_HIS3 = P47 + P51 and P52 + P53; construction of pACO1:AnacoA pYES_HIS3 = P54 + P55 and P57 + P58; construction of pACO1:AnacoB pYES_HIS3 = P54 + P56 and P59 + P60. Promotergene fusions were confirmed by PCR with oligonucleotides P62 and P63 for pACO2:AfacoA pYES_HIS3, P62 and P64 for pACO2:AfacoB pYES_HIS3, P46 and P61 for pACO1:AnacoA pYES_HIS3 and P46 and P60 for pACO1:AnacoB pYES_HIS3.
Complementation of aco1/aco2 deletion mutant with S. cerevisiae ACO1 and ACO2 For complementation of the double deletion mutant with S. cerevisiae ACO1 and ACO2 in the original genomic locus, both genes were amplified using the sequence specific oligonucleotides P65 + P66 and P67 + P68, respectively. The respective PCR fragments were used as templates for nested PCR with the oligonucleotides P69 + P70 and P71 + P72, respectively. The fragments with specific overlapping regions were directly used for transformation of the aco1/aco2 deletion mutant. Transformants were selected on the basis of lysine prototrophy. Complementation was confirmed by PCR and Southern Blot analysis. Genomic DNA was restricted with BglII (ACO1) or EcoRI (ACO2) and fragments were detected by sequence specific probes. The ACO2 upstream probe was generated as already described. A probe directed against the ACO1 downstream region was amplified by using oligonucleotides P73 + P74.
